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Workplan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG
	completion date
as decided by TSG

	#48
	WI/SI started
	RP-100671
	0%
	December 2010

	#49
	RP-100800
	RP-100671
	25%
	December 2010

	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI.

1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned.

1.2.1
Estimated of the level of completion of the work/study item

overall (mandatory to be provided):




60 %
per WG (optional information):

 
additional comments:



1.2.2
Estimated completion date of the work/study item
The work/study item is planned to be 100% complete in:
March 2011

which is:
RAN #51
additional comments:




2.
Technical status related evaluation
2.1
Detailed Progress report since last TSG meeting (for all involved WGs)
RAN WG2 #71bis:
In order to facilitate the study of TDM solution, RAN2 discussed the requirements of LTE scheduling/unscheduled periods for different usage scenarios. Some guidelines including tentative ranges of scheduling/unscheduled periods were agreed.
The detailed solutions for interference avoidance were discussed. Some progresses were made in LTE network-controlled UE-assisted solutions:
· For the FDM solution, it was agreed that UE informs LTE network when transmission/reception of LTE or other radio signal would benefit or no longer benefit from LTE not using certain carriers or frequency resources. An email discussion was scheduled to run until the next meeting to decide the details of the assistant information sent from UE to E-UTRAN.

· TDM with or without UE suggested patterns were agreed as the potential mechanisms. For the TDM solution without UE suggested patterns, the UE signals the necessary information, e.g. interferer type, mode and possibly the appropriate offset in subframes to the eNB, based on which the TDM patterns are configured by the eNB. 
There were some discussions on baseline TDM approach (e.g. DRX, measurement gap, etc) but without conclusion. For the TDM solution with UE suggested patterns, it has been left open whether the patterns are sent semi-statically or dynamically. On the TDM solutions, RAN2 generally concluded that at least detailed timeline analysis/simulations and complexity analysis will have to be brought to verify the feasibility of a solution and would ask RAN4 to investigate radio aspects.
RAN2 also discussed possible solutions without any restriction on LTE scheduling, e.g. with proper time alignment between LTE and Bluetooth but without conclusion.
It was also clarified that the candidate solutions to in-device coexistence issues should be firstly considered in the non-CA (carrier aggregation) cases.
TR 36.816 was agreed as v0.3.0 in [25] to capture the agreements of RAN2#71bis meeting.
RAN WG2 #72:
For the FDM solution, there were some discussions on the details of the assistant information and corresponding triggering condition. The following agreements were reached:

· UE judgement is taken as a baseline approach for FDM solution, i.e. the UE will indicate which frequencies are (not) useable due to in-device coexistence.
· The indication can be sent by the UE whenever it has problems in ISM DL reception it cannot solve by itself
· The indication can be sent by the UE whenever it has problems in LTE DL reception it cannot solve by itself, and the eNB did not take action yet based on RRM measurements.
For the coexistence between LTE and WiFi, a DRX based approach is considered as the most promising direction for the TDM based solutions. For the coexistence between LTE and Bluetooth, some detailed timeline analyses were discussed, it was observed that even in the best "time-plan" cases there will be some time overlap where UE is receiving and transmitting in parallel in different technologies.
With respect to which ISM protocol/feature can be assumed to be supported in the study of TDM solution, the following working assumptions were reached:
· SCO, eSCO, A2DP and ACL protocols are assumed to be supported by in-device BT when analyzing the TDM solutions for LTE-BT coexistence

· Beacon, power saving and DCF protocols are assumed to be supported by in-device WiFi when analyzing the TDM solutions for LTE-WiFi existence
Whether in-device BT radio can be assumed to perform interference avoidance base on BT coexistence specification in the Rel-10 or Rel-11 time frame needs some time to check.

Handling of UE in IDLE mode was also discussed and RAN2 took a decision that IDLE mode operation itself is not considered a problem. UE can just stop ISM transmissions at important LTE reception moments (e.g. receiving LTE paging). It is FFS whether cell reselection enhancements need to be considered in order for the UE in IDLE mode to avoid problems at every subsequent transition to RRC_CONNECTED.
The overall work progress has been documented in TR 36.816 v1.0.0 [48] which is presented to RAN for information.

RAN WG4 #Adhoc 4:
RAN4 further discussed the degradation in performance due to coexistence between LTE and ISM technologies.
RAN WG4 #57:
RAN4 summarized the RF analyses and experimental measurement results on ISM technologies and LTE in-device coexistence interference. The analysis results indicated that significant degradation of both LTE and ISM systems can occur even with current state-of-the-art RF filtering technology. Based on the RF analysis, RAN4 got the following observations:

· For some in-device coexistence scenarios, the interference can severely disrupt receive activities in the entire victim band. For these scenarios, frequency-domain solutions such as moving to different frequencies or filtering may not be feasible. 

· For other in-device coexistence scenarios, frequency-domain solutions can sufficiently suppress the coexistence interference. 

· LTE transmit power control can help mitigate/reduce the coexistence interference to ISM receptions. 
The related text proposal for TR 36.816 to capture RAN4 analyses was approved by RAN4 and a LS with this TP attached was sent to RAN2 [55].

2.2
List of Completed elements (compare with open issues of last TSG)
The following objectives have been completed:

1) The baseline of FDM and TDM based solutions
2) Preliminary timeline analyses for coexistence between LTE and Bluetooth with and without TDM solutions
3) RF analyses on in-device coexistence interference between ISM and LTE radios.
2.3
List of open issues
NOTE:
Usually this list is empty when the work/study item is 100% complete otherwise please justify why an open issue is not essential for the work/study item.

1) Further details of the FDM solution, e.g. detection of LTE DL reception problems due to in-device coexistence, transfer of assistant information and need of additional report information
2) Feasibility verification and further details of the TDM solutions
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